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A retrospective analysis was performed to determine the 
surgical outcome and long-term follow-up of patients with 
documented cystic medial necrosis of the aorta. Ninety- 
three patients were diagnosed as having cystic medial 
necrosis at the Cleveland Clinic betweeu July 1%3 and 
December 1987 (72% men aged 26 to 77 years, mean 55). 
Patients who met the standard diagnostic criteria for Mar- 
fan’s syndrome were deliberately excluded. Sixty-eight 
percent of tbe patients had a diastolic murmur and chest 
roentgenogram revealed a dilated aortic arch in 58% and 
cardiomegaly in 63%. Cardiac catheterization in 76 pa- 
tients demonstrated aortic root dilation in 78% aortic 
regurgitation in 72%, aortic diition in 32% and coro- 
nary artery diiase in 32%. Ninety patients underwent 
surgery including composite graft repair with reimplauta- 
tion of the coronary arteries in 34%. 
Follow-up, obtained on 90 (97%) of the 93 patients, 
Few studies have dealt with the natural history and long- 
term follow-up of patients with cystic medial necrosis of the 
aorta because of inability to identify this lesion prospec- 
tively. Cystic medial necrosis accounts for significant mor- 
bidity and mortality because of pr gressive aorta root dila- 
tion and a propensity toward aortic dissection, rupture or 
regurgitation (l-4). Although there is some controversy 
regarding the specificity of the pathologic diagnosis, the 
severity of elastic fragmentation correlates more cansis- 
tently with the presence of dissection than do the usual 
mucoid alterations ofthe aortic media (3.5). 
Many patients who have aortic root disease and histologic 
findings consistent with cystic medial necrosis fail to dem- 
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ranged in duration from 0 to 137 months (mea 
Thirty-four of the 90 patients died (age range 30 to 75 
years, mean 60). Ninety-faur percent of the known causes 
of death were related to the cardiovascular system; 65% 
were the result of aortic dissection or rupture or sud 
death. Ninety-six percent of survivors were in New York 
Heart Association functional class I or II. Overall estim 
survival at I,3 and 5 years was 72.2%, 63.5% and 51. 
respectively. Actuarial survival in p nts who underwent 
composite graft reconstruction was 
presence of a diastolic murmur at i 
associated with a poor prognosis (p = 0.03). 
Because these patients lack the external stigmata of 
Marfan’s syndrome and hence identifiable markers for 
aortic root disease, they are seen at au older age and with 
advanced disease. 
(J Am Co11 Cardiol1990;16:68-73) 
onstrate the classic phenotypic manifestations of Marfan’s 
syndrome. The question arises whether this represents a 
variant of Marfan’s yndrome or a distinct clinical entity 
(I -6.71. 
The purpose of this study was to describe the clinical 
presentation, surgical outcome and long-term follow-up of a 
group of patients with documented cystic medial necrosis of 
the aorta in whom Marfan’s syndrome was deliberately 
excluded. 
Selection of patients. A retrospective analysis was under- 
taken on all of the patients with cystic medial necrosis of the 
aorta at the Cleveland Clinic Foundation between I%3 and 
1987. The 93 patients were derived from a computerized 
registry in the ikpartment of Pathology at the Cleveland 
Clinic. All but two patients had a histologic diagnosis of 
cystic medial necrosis at surgical pathology; the diagnosis in 
the other two patients was made at autopsy. The histopatho- 
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Follow-up data were collected by contacting 
physician. of de 
certificates, autopsy re 
sicians or relatives. 
S~t~stlca~ analysis. Comparison clin- 
ical factors for the treatment gro the 
chi-shun test for catego~c data. Coflti~~o~s data were 
analyzed with analysis of variance a
techniques. Survival curves were 
Meier estimates. The log rank test was 
differences between estimated survival curves. All statistical 
analyses were done ~th the SAS statistical s~ftwaee pack- 
age (IO). 
ninety-three patients were diag~osetl ashaving cystic 
medial necrosis of the aorta between July 1963 and Decem- 
ber 1987; 72% were male, The mean age was 55 years (range 
26 to 77). All but two patients had a histologic diagnosis of 
cystic medial n~rosis at surgical pathologic examination. 
None of the patients in this population dis~l$yed tbe classic 
phenoty~ic manifestations f at-fan’s disease and there was 
no positive family history of arfan’s yndrome. The prev- 
alence of aortic root disease and mitral valve prolapse in 
family member is unknown. 
The j~jfiu~ c~~~~uc ex~~j~a~i~~ revealed that g5% of 
patients had a systolic murmur; the incidence of a diastolic 
murmur was 68%. Thirty-five percent had an S, gallop and 
11% had an audible !$. 
replacement. 
aortic arch amd 40% 
racic aorta. Only two 
ot or aneurysm, 72% had aortic regurgitation a d 
some degree of left ventricular dysfunction* briny- 
two percept of the patients had evidence of aortic dissection; 
an additional 32% had coronary artery disease and achy 5% 
had mitral regurgitation. 
several ssociated medical condition 
cigarette smokers and 52% had hype~e~siom. The ~~eva- 
lence of hypertension in patients with and without dissection 
was 58% and 44%, respectively. Forty-eight percent had 
coronary artery disease assessed at catheterization or by 
history of previous myocardial infarction. A small number 
(4%) of patients had diabetes mellit~s. ~inaily, left 
ve~t~c~lar dysfunction including 40% wits OP 
severe left ventricular impairment. 
&nrge?y 
kat W-e ( ird of the patients 
underwent a Bentall procedure with a composite graft or 
valved conduit and reimplantation f the coronary arteries 
(11). Twenty-five percent u derwent aortic VdVe replace- 
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Aortic Dissectb 
or Rupture - 
W%l 
Myocakfial Infarction 
(8%) 
Mgure 1. Causes of death for 90 of 93 patients with cystic medial 
necrosis; 94% of the known causes of death were attributable to 
disorders of the cardiovascular system. 
ment plus some form of “plastic” repair of the aorta; an 
additional 24% received aDacron graft alone with resuspen- 
sion of the native aortic valve. Fifteen of 19 patients in this 
group presented with acute aortic dissection. A small num- 
ber (%) underwent aortic valve replacement plus a separate 
Dacron graft repair with preservation of the coronary ostia. 
Other procedures included repair of a ruptured sinus of 
Valsalva neurysm; five patients who underwent at empted 
repair of acute aortic dissections were deemed operative 
deaths. Fifteen percent of patients underwent coronary 
artery bypass graft surgery either as a primary procedure or
as part of the surgical techniques described. 
Indications. The reasons for surgery included ascending 
aortic aneurysm with resultant aortic regurgitation in 58% of 
patients; 247 had acute aortic dissections and 6% had evi- 
dence of chronic dissection. Four percent had a thoracic 
aortic aneurysm not involving the aortic valve. A few 
patients (2%) underwent surgery fo  coronary artery disease 
as the primary indication and 6% underwent surgery for 
other reasons. 
There were 97 surgical procedures performed in 90 pa- 
tients. Seven patients, including two with prosthetic valve 
endocarditis, underwent reoperation. Two patients who ad 
had previous abdominal ortic aneurysm repair developed 
acute aortic dissection a number of years later. Several 
patients, including twowho had received earlier composite 
grafts, developed recurrent dissection after some form of 
aortic reconstruction. 
Follow-Up 
Follow-up was obtained in 90 (97%) of the 93 patients. 
The follow-up duration ranged from 0 to 137 months (mean 
29). Follow-up statistics on patients who survived the initial 
hospitalization and were discharged home include a mean of 
37 months (range 1 to 137). 
Causes of death (Fig. 1). There were 34 deaths among the 
Table 2. Temporal Sequence ofthe 34 Deaths in 93 Patients 
Preoperative 
Operative 
In-hospital 
Late deaths 
No. % 
2 6 
5 15 
II 32 
-:I year 6 I8 
>I year 10 29 
90 patients. The mean age at death was 60.4 years (range 29
to 75). More than 50% of the patients died as a result of 
aortic dissection or rupture and an additional 12% died of 
sudden cardiac death. Fifteen percent died of long-standing 
aortic regurgitation a d congestive heart failure, 8% of 
myocardial infarction; in12% death was attributable to other 
causes including pancreatic carcinoma, cirrhosis and several 
unknown causes. 
Temporal sequence of deaths (Table 2). Fifty-three per- 
cent of the deaths occurred during the initial hospitalization. 
Two patients died before arrival at the operating room. 
There were five operative deaths in the face of aortic 
dissection (three were due to massive bleeding and two to 
inability to wean the patient from cardiopulmonary b pass 
because of severe left ventricular dysfunction). Eleven pa- 
tients died during the initial hospitalization after surviving 
open heart surgery. The causes of death in this group were 
the result of postoperative complications including sepsis, 
acute renal failure, respiratory insufficiency, arrhythmias 
and congestive heart failure. Six additional patients died 
within the first year after discharge ofrecurrent dissection or 
rupture, suture-line dehiscence and myocardial infarction. 
Finally, there were 10 late deaths (>l year after discharge). 
These were attributable to a variety of causes including 
recurrent dissection, sudden death, acute myocardial infarc- 
tion, congestive heart failure and others. 
Factors affecting survival among the 90 
were 56 survivors among the 90 patients. Ninety-six percent 
of all these patients were in New York Heart Association 
functional class I or II and none were in class IV at 
follow-up. 
Figure 2 illustrures the overall survival of 90 of the 93 
patients with cystic medial necrosis of the aorta. The initial 
steep component of this curve includes 18 patients who dned 
preoperatively, intraoperatively or in the hospital. The over- 
all estimated survival at 1,3 and 5 years is 72.2%, 63.570 and 
57.4%, respectively. 
Figure 3 compares the survival of patients who had acute 
aortic dissection and undewent emergency surgery versus 
those who underwent elective repair of a dilated not-tic root 
and a diastolic murmur. Because of the high early mortality 
within the dissection group, long-term follow-up demon- 
strated a statistically significant difference in survival be- 
tween these two subgroups ofpatients (p = 0.006). If early 
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k-e 3. Overall survival of 90 of the 93 patients, 
sMff~va~ at I,3 and 5 years is 92.2%, 43.3% aod 57.4%. res~ct~ve~y, 
The a~~~~ber of patients remaio~~g at risk for each follow-ok ~oterva~ 
is noted. 
rumor on cardiac examjoatio~ was associated with a ~00~ 
pl”opnosis fp = 0.03). 
Erdheim (12) first described the clas 
of “cystic medio~e~ro§~s” in the late tl 
patient with acute ao 
terminology has bet 
believed to be the pat 
Hirst and Gore (3) c 
represent a misnomer: I) The mucoid charnges involving the 
aortic media de not form true cysts with a distinct lining. 2) 
Because of the conspicuous absence of an i~~ammatory 
response in areas devoid of cellular elements, the terbn 
“medi~~ecro~~s” is probably incorrect. These authors (3) 
suggest that more appropriate t rminology might include 
specific reference to medial degeneration involving predom- 
Fiiure 3. Comparison of sur-Aval by presentation procedure be- 
tween patients who unde~ent emer~eu~y surgery for aortic dissec- 
tion Mid be) and those with a diastolic murmur who underwent 
elective repair of a dilated aortic root (dashed line) (p = 0.006). 
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tic fragme~tat~o~,‘Q 
osis. Some controversy has evolved re- 
spect to a role in t 
III this study we describe a cohort of patients with 
documented cystic medial necrosis of the aorta in which the 
combined ~a~iovas~u~ar moronity of the patients who died 
was 94%. Sixty-five percent of the deaths were a result of 
aortic dissection r rupture or sudden death. Whether the 
~thologic findings in these patients are causal or coincides- 
tal is debatable. An analysis comparing these data with those 
in a gro~~p with aortic aneurysm or dissection, or both, 
without evidence of medial degeneration is ongoing. 
~slity. With respect o the temporal sequence of 
de ,53% of the deaths occurred uring the initial hospi- 
talization fTable 2). These included several patients with 
profound hemody~ami~ compro 
rival at the ope~t~~g room. Five 
i~traoperative~y because of massive hemorrhage or severe 
left ventricular dysfunction. The III hospital deaths among 
patients who survived the initial o~ratio~ were attr~bntab~e 
to the usual postoperative complications ~~c~udi~g sepsis, 
renal failure, respiratory insufficiency, arrhythmias nd con- 
gestive heart failure. These in part reAect coexisting under- 
lying illness at presentation. Late deaths were the result of 
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suture line dehiscence, ~pture, recurrent dissection and 
other causes. These may be a function of the natural history 
of the diseased aorta. 
Stu-vlval, The overall estimated suroival of our patients 
at I, 3 and 5 years was 72.2%, 63.5% and 57.4%* respectively 
(fig. 2). This represents an ominous prognosis and is, in 
part, attributable to the high early mortality in patients who 
presented with acute aortic dissection (12 of I8 hospital 
deaths). Because these patients lack the external stigmata of 
Mat-fan’s syndrome and hence identifiable markers for aortic 
root disease, they are seen at an otder age and with advanced 
disease. The prevalence of ~~xisting hy~~ension, coro- 
nary artery disease, left ventricular dysfunction andciga- 
rette smoking was substantial nd may have contributed to
the overall poor outcome, 
Survival after emergency versus elective surgienl 
Figure 3 compares the survival of patients with acute aortic 
dissection who underwent emergency surgery versus those 
with a diastolic murmur who underwent elective repair of a 
dilated aorta. Because of the high early mortality associated 
with acute aortic dissection, long-term follow-up demon- 
strated a statistically significant difference in survival be- 
tween these two sub~oups of patients (p = O.~}. If the 
early hospital deaths are excluded, this difference is not 
statistically significant. This suggests that patients with acute 
aortic dissection who survive the initial hospitalization 
should have a long-term outcome similar to that of patients 
undergoing efective repair. 
~~~ of a diastolic mu~ur. The presence of a 
diastolic murmur on i itial physical examination was asso- 
ciated with decreased long-term survival. This is most likely 
attributable to a dilated aortic root at presentation. The 
incidence rate of a diastolic murmur in our patients was 68%. 
These findings are consistent with previously published data 
(IS) regarding the poorer prognosis n patients with classic 
Marfan’s yndrome who presented with a diastolic murmur. 
Although 85% of our patients had a systolic murmur, its 
presence did not correlate with survival. 
~~~ ~~i~tio~. On the basis of these data, several 
~commendations can be made regarding the diagnostic 
evaluation and therapeutic management of patients with 
cystic medial necrosis. The typical patient in our st dy was 
a middle-aged man who smoked cigarettes and had a dias- 
tolic murmur on physical examination. Such patients may 
have a history of hy~~ension. If the chest r~ntgenogr~ 
reveals a dilated or tortuous aorta, the possibility of cystic 
medial necrosis should be suspected. Baseline ass ssment of 
the entire aorta is appropriate atthat time including echo- 
cardiographic and Doppler ultrasound examination, as well 
as chest compute tomog~phy or magnetic resonance im- 
aging. Close set-id fallow-up, initialIy at 6 month intervals, is 
recommended, as In the management of patients with Mar- 
fan’s syndromr. Prophylactic replacement of the aorta 
should be considered once the a~~~~ys~ acbes 6cm, even 
in asymptomatic patients (16). 
Finally, the rote of postoperative therapy with beta- 
adrenergic blocking agents to prevent progressive aortic 
root dilation or recurrent dissection remains controversial. 
No data from r~domized clinical trials are av~lable. Some 
authors (17) suggest that eta-bl~ker therapy may have a 
beneficial effect in delaying or retarding aortic root dilation 
in patients with Marfan’s syndrome. Only 12% of our 
patients were taking a beta-blocker. The side effect profile 
may be a limiting factor in view of the high i~~ide~~e of 
cigarette smoking and left vent~~ul~ dysfunction i  these 
patients. 
ions. The limitations of this study include those 
that are associated with any retrospective analysis, Between 
1963 and 1987 great strides have been made in the diagnostic 
and therapeutic management of patients with aortic root 
disease. ~ch~~diography and Doppler ult~sou~d record- 
ing have been volving during this period, and only half of 
our patients had these techniques available to them. 
With the advent of the composite graf or valved conduit 
(that is, the Bentalf technique) and cold cardiopleg 
has been a conside~ble decrease in operative 
mortality ( 16). Because only 34% of our patients indecent 
this procedure, comparative analysis of the various surgical 
techniques presented in Table I is difficult. Nonetheless, 
survival of patients having a composite graft was 84% at 5 
years. This rate compares favorably with the data of~ott e  
al. (161, who reported a 5 year a~tu~al survival rate of 87% 
in 50 patients who underwent composite graft repair for 
aneurysm of the ascending aorta in Mat-fan’s syndrome. 
Furthermore, ourpatient group was subject to a selection 
bias because it was not possible to identify the histologic 
~esjon prospectively. By uti~~ing a ~ornpute~~ su~i~al 
pathology registry, we have selected patients whose disease 
was severe enough to warrant open heart surgery or au- 
topsy. Patients in the general population with milder degrees 
of aortic root dilation and cystic medial necrosis may have 
escaped etection. 
Fjna~~y, that our instirnrion is a major re~rra~ center for 
complex cardiovascular diseases, may have contributed to 
this selection bias. Patients who were refused surgery by 
other institutions on the basis of extensive or high risk 
disease are included in our study. Despite these limitations, 
this represents he largest reported series of patients with 
documentC 1 cystic medial necrosis of the aorta from which 
Marfan’s yndrome has been excluded as an etiology. 
Conclusions. Cystic medial necrosis of the aorta in pa- 
tients without Marfan’s syndrome remains amajor cause of 
morbidity and mortality. Ninety-four percent of the known 
causes of death were related to the ca~iova~ular system; 
65% were the result of aortic dissection, rupture or sudden 
death. Because these patients lack the xternal stigmata of 
Marfan’s syndrome and therefore identifiable markers for 
tery disease. left vent 
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